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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To obtain an inexpensive high density optical information recording medium in which 
optical information smaller than the spot diameter of a light beam can be reproduced and 
recorded without substantially modifying the existing medium, unit, etc. 
CONSTITUTION: The optical information recording medium comprises a filter layer having 
transmittance of incident light itself from the incident direction side to the recording layer side 
varying reversibly depending at least on the incident light (preferably depending on the intensity 
distribution of the incident light), and a recording layer arranged sequentially. The filter layer has 
a composition containing a polymer compound and a coloring matter which are varied reversely 
by external energy of at least light or heat. 

* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A filter layer to which transmissivity by the side of a recording layer of incident light 
itself [ the ] changes with incident light from the incidence direction side of light reversibly at 
least in an optical information recording medium which irradiates a recording layer and performs 
record of information, and reproduction, an optical information recording medium characterized 
by subsequently coming to be arranged in order of a recording layer. 

[Claim 2]The optical information recording medium according to claim 1 with which said filter 
layer is characterized by transmissivity being a layer which changes reversibly according to 
distribution of incident light intensity. 

[Claim 3]The optical information recording medium according to claim 1 or 2, wherein 
transmissivity of only a portion which becomes more than a threshold in which said filter layer 
has light intensity is a layer which goes up reversibly, 

[Claim 4]An optical information recording medium given in any 1 paragraph of claims 1-3 being 
the layers which transmissivity of the portion goes up by said filter layer having a certain amount 
of absorption to incident light, and temperature of a filter material of a portion with large light 
intensity rising more than a threshold reversibly. 
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[Claim 5]Said filter layer comprises at least an optical absorption material and material from 
which light transmittance changes reversibly. An optical information recording medium given in 
any 1 paragraph of claims 1-4 being the layers which transmissivity of material from which light 
transmittance of the portion changes reversibly because temperature of a portion with large light 
intensity of this optical absorption material rises more than a threshold goes up reversibly. 
[Claim 6]An optical information recording medium given in any 1 paragraph of claims 1-5, wherein 
said filter layer consists of a constituent containing a high molecular compound which changes 
structurally reversibly with light energy or thermal energy at least, and coloring matter. 
[Claim 7]An optical information recording medium given in any 1 paragraph of claims 1-5, wherein 
said filter layer consists of a constituent containing a high molecular compound, coloring matter, 
thermoplastics, or a low melting point compound which changes structurally reversibly with 
external energy at least. 

[Claim 8]An optical information recording medium given in any 1 paragraph of claims 1 -5 
consisting of a constituent containing a high molecular compound in which said filter layer 
changes structurally reversibly with external energy at least, coloring matter, and a fixed dyad 
film. 

[Claim 9]A portion into which temperature rises in said constituent according to intensity 
distribution of incident light more than a threshold, Or a molecular association state of coloring 
matter of a portion in which light intensity becomes more than a threshold, molecular structure. 
An optical information recording medium given in any 1 paragraph of claims 6-8, wherein coloring 
matter that a shift or a fall of an absorption spectrum arises by change of a dispersion state or a 
crystallized state, and transmissivity of incident light of the portion rises is chosen. 
[Claim 10]An optical information recording medium given in any 1 paragraph of claims 6-8, 
wherein said high molecular compound is poly (alkylation thiophene). 

[Claim 1 1]The optical information recording medium according to claim 8, wherein said fixed dyad 
film is produced using the poly ion complex forming method a dyad film which has an electric 
charge, and a high molecular compound which has an electric charge carried out ionic exchange, 
and made an ion pair of polymers nature form. 

[Claim 12]Material in which said thermoplastics and a low melting point compound have a low 
melting point rather than said high molecular compound, or a constituent which mainly contains 
this high molecular compound and coloring matter Light, The optical information recording 
medium according to claim 7 becoming below the temperature from which an absorption 
spectrum changes with external energies, such as heat, from material which has the melting 
point. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the optical information recording medium which 
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can record light information smaller than the spot diameter of an optical beam, and can be 

reproduced. 

[0002] 

[Description of the Prior ArtjHighly efficient-ization of the computer body is accelerated much 
more with development of multimedia hypermedia in recent years which is called information 
society. Therefore, software with much amount of information, such as a picture and a sound, will 
be used from now on, and realization of the compatibility medium with much storage capacity 
and the low price is. expected from optical memory. 

[0003]In the conventional optoelectronic memory, especially an optical disc, the spot diameter of 
record and regenerated light determines an information unit, therefore is governing storage 
density. It is impossible for this spot diameter to be restricted by the wavelength of a light 
source and the numerical aperture of a condenser, and to make it small below at a diffraction 
limit. Under the present circumstances, improvement and the device of the improvement / 
device ** electric system of the improvement / device ** medium of ** optical system can be 
considered as the method of the further densification. ** The short wavelength formation of 
laser to which improvement and the device of an optical system specifically enlarge the 
numerical aperture of a lens is mentioned. ** It is mentioned that improvement and the device of 
a medium use the high sensitivity recording material in which a track interval is filled etc. ** As 
for improvement and the device of an electric system, improvement of a recording method (from 
CAV to ZCAV), a modulation method (from ppm to PWM) sector format, a logic track, etc. is 
mentioned. However, many of these methods are accompanied by growing gigantic of a medium 
or a device, complication, and heavy price-ization. 
It cannot become an easy technique. 

[0004]conventionally, providing the layer which carries out the "mask" of the surrounding 
information is proposed as art which reproduces the fine signal below a reproduction limit in an 
optical disk unit etc. The information currently recorded on the portion into which temperature 
rose by regenerated light exposure by the information storage layer appears, when storage 
density becomes high, interference with the adjoining information will be controlled and optical 
resolution of this will improve. As art which solves such a problem, JP,5-234136,A, JP,6- 
1 11330,A, JP.6-162569.A. and JP,6-162570.A each gazette has a thing of a statement, for 
example. In these proposals, the substance which can make an effective spot diameter smaller 
than the beam spot diameter by which an optical exposure is carried out is made to contain, and 
the saturable absorption nature substance, the substance which has a nonlinear optical effect, 
etc. are mentioned as such a substance. A specific thermochromism material is mentioned in 
JP,6-162564,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, as for the masking effect in a material 
system indicated in the above-mentioned gazette, sufficient thing is still ************ about 
the problem that an effect is not demonstrated if light intensity is not above strong to some 
extent in order to use the substance which cannot say and has a saturable absorption nature 
substance and a nonlinear optical effect. The range of selection, such as acting only by one of 
record, the problem of a reproducing wave length, a photon mode, and the heat modes, may call 
it **** as a material. 

[0006]Therefore, the material which produces a bigger masking effect than the system by which 
the conventional proposal is made is used for the purpose of this invention, It is in providing the 
high-density and cheap optical information recording medium which can use being able to play 
light information smaller than the spot diameter of an optical beam, and recording light 
information smaller than the spot diameter of an optical beam without changing most of the 
medium of optoelectronic memory, such as the present optical disc, and a device. 
[0007] 

[Means for Solving the Problem]ln an optical information recording medium which according to 
this invention irradiates a recording layer and performs record of information, and reproduction, 
A filter layer to which transmissivity by the side of a recording layer of incident light itself [ the ] 
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changes with incident light from the incidence direction side of light reversibly at least, and an 
optical information recording medium characterized by subsequently coming to be arranged in 
order of a recording layer are provided. 

[0008]According to this invention, the optical information recording medium according to claim 1 
with which said filter layer is characterized by transmissivity being a layer which changes 
reversibly according to distribution of incident light intensity is provided, The feature and 
5(c*************** are provided with transmissivity of only a portion which becomes more than 
a threshold in which said filter layer has light intensity being a layer which goes up reversibly. 
[0009]According to this invention, said filter layer has a certain amount of absorption to incident 
light. An optical information recording medium characterized by transmissivity of the portion 
being a layer which goes up reversibly because temperature of a filter material of a portion with 
large light intensity rises more than a threshold is provided. Said filter layer comprises at least 
an optical absorption material and material from which light transmittance changes reversibly. An 
optical information recording medium being a layer which transmissivity of material from which 
light transmittance of the portion changes reversibly because temperature of a portion with large 
light intensity of this optical absorption material rises more than a threshold goes up reversibly is 
provided. 

[0010] An optical information recording medium, wherein said filter layer consists of a constituent 
containing a high molecular compound which changes structurally reversibly with light energy or 
thermal energy at least, and coloring matter according to this invention is provided. An optical 
information recording medium, wherein said filter layer consists of a constituent containing a high 
molecular compound, coloring matter, thermoplastics, or a low melting point compound which 
changes structurally reversibly with external energy at least is provided, The feature and 
**************** are provided with consisting of a constituent containing a high molecular 
compound in which said filter layer changes structurally reversibly with external energy at least, 
coloring matter, and a fixed dyad film. 

[001 1] According to this invention, in said constituent, according to intensity distribution of 
incident light, A portion into which temperature rises more than a threshold Or a molecular 
association state of coloring matter of a portion where light intensity becomes more than a 
threshold, A shift or a fall of an absorption spectrum arises by change of molecular structure, a 
dispersion state, or a crystallized state, and an optical information recording medium, wherein 
coloring matter that transmissivity of incident light of the portion rises is chosen is provided. 
[001 2] According to this invention, an optical information recording medium, wherein said high 
molecular compound is poly (alkylation thiophene) is provided, A dyad film in which said fixed 
dyad film has an electric charge, and a high molecular compound which has an electric charge 
carry out ionic exchange, An optical information recording medium producing using the poly ion 
complex forming method made an ion pair of polymers nature form is provided. Material in which 
said thermoplastics and a low melting point compound have a low melting point rather than said 
high molecular compound, or a constituent which mainly contains this high molecular compound 
and coloring matter Light, An optical information recording medium becoming below the 
temperature from which an absorption spectrum changes with external energies, such as heat, 
from material which has the melting point is provided. 

[0013]This invention makes it possible to record light information smaller than a beam diameter, 
and to reproduce fundamentally, and light energy of only a certain portion in a beam diameter 
contributes it to this record and reproduction. That is, among beam diameters, only the 
neighborhood of a center passes a filter layer and contributes to record and reproduction. On 
the other hand, the mask of the other portions is carried out by filter layer, and they are not 
related to record and reproduction at all. Hereafter, composition of this invention and an 
operation are explained. 

[0014]In an optical information recording medium which an optical information recording medium 
of this invention irradiates a recording layer, and performs record of information, and 
reproduction, Transmissivity by the side of a recording layer of incident light itself [ the ] is 
characterized by a filter layer which changes reversibly, and subsequently coming to be arranged 
in order of a recording layer by incident light at least from the incidence direction side of light. 
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When this shows the minimum lamination of this invention and performs [ for example. ] record 
and reproduction from the substrate side, on a substrate, a filter layer and a recording layer are 
laminated via an undercoat layer if needed, and also a metallic reflective layer and a protective 
layer are provided if needed. 

[0015]In this invention, it is characterized by said filter layers being a layer from which 
transmissivity changes reversibly according to distribution of incident light intensity, or 
transmissivity of only a portion which becomes more than a threshold with light intensity being a 
layer which goes up reversibly. These show an operation of a filter layer in this invention, and, in 
the case of the former, transmissivity causes reversible change by incident light intensity 
distribution. In this case, transmitted light distribution may carry out what kind of distribution to 
incident light intensity distribution. However, it is required for the contrast (difference of a 
portion with strong intensity and a weak portion) to go up compared with distribution of incident 
light in distribution of the transmitted light. On the other hand, in the case of the latter, it is a 
filter with a threshold, and transmissivity of a portion into which light intensity exceeds a 
threshold increases reversibly, a portion below a threshold has low transmissivity and light 
intensity hardly passes a filter layer. 

[001 6]In this invention, said filter layer has a certain amount of absorption to incident light, 
Because temperature of a filter material of a portion with large light intensity rises more than a 
threshold. [ whether transmissivity of the portion is a layer which goes up reversibly, and ] Or it 
comprises at least an optical absorption material and material from which light transmittance 
changes reversibly, and is characterized by being a layer which transmissivity of material from 
which light transmittance of the portion changes reversibly because temperature of a portion 
with large light intensity of this optical absorption material rises more than a threshold goes up 
reversibly. These show the characteristic of material of a filter layer and an operation in this 
invention. Using what has absorption to incident light as a filter layer material, in the case of the 
former, absorption breaks out by optical exposure, and temperature of this material rises in it. 
Temperature of material rises corresponding to a size of absorption, i.e.. light intensity 
distribution, and transmissivity of a portion which reached more than a certain threshold 
increases reversibly. A portion below a threshold has low transmissivity and temperature of 
material hardly passes a filter layer. On the other hand, in the case of the latter, it comprises an 
optical absorption material which has absorption to incident light as a filter layer material at 
least, and material from which transmissivity to incident light changes with temperature 
reversibly. If light is irradiated by this filter layer material, temperature distribution corresponding 
to light intensity distribution will be formed with an optical absorption material, and transmissivity 
will go up reversibly only a portion which temperature reached in this temperature distribution 
more than a threshold. A portion below a threshold has low transmissivity and temperature 
hardly passes a filter layer. 

[0017]Said filter layer consists of a constituent containing a high molecular compound which 
changes structurally reversibly with light energy or thermal energy at least, and coloring matter 
in this invention, these are what shows material composition of a filter layer — the former — 
light energy (a photon mode.) It is a constituent which consists of a high molecular compound 
from which structure changes with heat modes reversibly, and coloring matter, and the latter 
comprises a high molecular compound and coloring matter from which structure changes with 
the heat by optical exposure reversibly. 

[0018]. [ whether said filter layer consists of a constituent containing a high molecular 
compound, coloring matter, thermoplastics or a low melting point compound which changes 
structurally reversibly with external energy at least in this invention, and ] Or it consists of a 
constituent containing a high molecular compound, coloring matter, and a fixed dyad film. A high 
molecular compound from which these show material composition of a filter layer, and, as for the 
former, structure changes with external energies, such as heat, light, voltage, and current, 
reversibly. It comprises thermoplastics or a low melting point compound added in order to 
change interaction force between these high molecular compounds, coloring matter or a high 
molecular compound, and coloring matter into the state of having been suitable for causing a 
reversible change in addition to these, coloring matter and. A transmissivity reversible change by 
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external energy arises efficiently with this presentation. In order that the latter may, on the other 
hand, change interaction force between these high molecular compounds, coloring matter or a 
high molecular compound, and coloring matter into the state of having been suitable for causing 
a reversible change, with a high molecular compound and coloring matter similarly in addition to 
these. Or it comprises a fixed dyad film added in order to bring about control of the arrangement 
nature of coloring matter or a high molecular compound, and a new interaction. A transmissivity 
reversible change by external energy arises efficiently with this presentation. 
[001 9] According to intensity distribution of incident light, [ in / on this invention and / said 
constituent ] A portion into which temperature rises more than a threshold Or a molecular 
association state of coloring matter of a portion where light intensity becomes more than a 
threshold, A shift or a fall of an absorption spectrum arises by change of molecular structure, a 
dispersion state, or a crystallized state, and coloring matter that transmissivity of incident light 
of the portion rises is chosen. These show a mechanism of a reversible transmittance change of 
a filter layer. In the former, a filter layer is heated according to intensity distribution of incident 
light, and a high molecular compound of only a portion in which temperature reached more than a 
threshold causes a structural change. When a molecular association state, a dispersion state, or 
a crystallized state of coloring matter, etc. causes change with this structural change, a shift or 
a fall of an absorption spectrum arises, namely, filter layer transmissivity of incident light rises. 
Coloring matter that a reversible change is realized by this mechanism is used as coloring matter 
of this invention. On the other hand by the latter, a structural change of a high molecular 
compound of only a portion which has the light intensity more than a threshold is caused 
according to intensity distribution of incident light. When a molecular association state, a 
dispersion state, or a crystallized state of coloring matter, etc. causes change with this 
structural change, a shift or a fall of an absorption spectrum arises, namely, filter layer 
transmissivity of incident light rises. Coloring matter that a reversible change is realized by this 
mechanism is used as coloring matter of this invention. 

[0020]In this invention, it is characterized by said high molecular compound being poly (alkylation 
thiophene), A dyad film in which said fixed dyad film has an electric charge, and a high molecular 
compound which has an electric charge carry out ionic exchange, and is produced using the poly 
ion complex forming method made an ion pair of polymers nature form. The former is related with 
material of a filter layer, especially a high molecular compound which changes structurally 
reversibly with external energy, and in order to record and eliminate efficiently, it uses poly 
(alkylation thiophene). The latter is a thing about a fixed dyad film added for improvement in 
contrast (difference at the time of the first stage and change) of material of a filter layer, 
especially a transmittance change, Also when film state forms, in order to employ the 
characteristic of a dyad film efficiently, a dyad film in which this fixed dyad film has an electric 
charge, and a high molecular compound which has an electric charge carry out ionic exchange, 
and produces using the poly ion complex forming method made an ion pair of polymers nature 
form. 

[0021] Material in which said thermoplastics and a low melting point compound have a low melting 
point rather than said high molecular compound in this invention. Or a constituent which mainly 
contains this high molecular compound and coloring matter is characterized by a thing, material 
and ** and others which have the melting point below to temperature from which an absorption 
spectrum changes with external energies, such as light and heat. It is a thing about 
thermoplastics or a low melting point compound added in order that this may change an 
interaction of material of a filter layer especially high molecular compounds, coloring matter or a 
high molecular compound, and coloring matter into the state of having been suitable for causing 
a reversible change, . Especially, it is concerned with the melting point of the thermoplastics or a 
low melting point compound, and have the melting point to a temperature lower than a high 
molecular compound which changes structurally reversibly with external energy concretely. Or a 
constituent which mainly consists of a high molecular compound and coloring matter uses 
material which has the melting point below for temperature from which an absorption spectrum 
changes with external energies. 

[0022]Hereafter, material of a filter layer in this invention is explained in detail. A high molecular 
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compound and coloring matter fundamentally a reversible change of this invention A certain 
interaction. By for example, electrostatic interactions, such as attraction between a coordination 
group of a high molecular compound, a coordinate bond of coloring matter, or ion, and between 
electric doublets, and repulsive force, a charge transfer interaction, or a steric exclusion 
structural interaction etc. Molecular association state and molecular structure of a high 
molecular compound of coloring matter are structural, or change reversibly corresponding to 
electrical and electric equipment and an electronic change. 

[0023]Although this reversible change brings about change of a spectrum by change of a 
molecular association state of a dye molecule by interaction change between a high molecular 
compound and coloring matter, or molecular structure, this thing [ accepting two ingredients, 
coming out and adjusting to suitable power ] may generally be difficult for it in interaction force 
between a high molecular compound and coloring matter. Therefore, in order to produce a stable 
reversible change, it is required to make both interaction force suitable or to give a new 
interaction between the 3rd substance in addition to both interaction. Therefore, thermoplastics 
or a low melting point compound which has a low melting point compared with a fixed dyad film 
or a high molecular compound is used as the 3rd substance. In this case, thermoplastics or a low 
melting point compound has the operation which promotes movement of coloring matter and a 
high molecular compound. An operation of only working as a binder in the case of a fixed dyad 
film, or a dye molecule and a high molecular compound receiving influence in the arrangement 
nature of a dyad film, or receiving influence electric in the case of a poly ion complex and 
electronic can be considered. Therefore, change of the spectral characteristic can be 
substantially improved by addition of these thermoplastics or a low melting point compound 
[0024]A high molecular compound which has the coordination group having contained donor 
atoms of ligand. such as O. N. S, P. As, and Se. for example in a main chain or a side chain as a 
high molecular compound which can be used for this invention, or a high molecular compound 
that a gestalt of a chain changes to external energy is used. When external energy is light, 
polymers from which an above-mentioned chain gestalt changes can be mentioned as one 
example of a high molecular compound with which it can be called a photo-responsive polymer 
which carries out an optical induction chain shape change, for example, a thing following type is 
suitable for this invention. 

** Change an interaction between light-sensitive groups contained in a main chain or a side 
chain of polymers by photoisomerization. 

** Change structure of a light-sensitive group contained in a polymers main chain. 

** Generate an electric charge reversibly along with a polymers chain by optical exposure, and 

use those electrostatic rebounding. 

They may be the changing above high molecular compounds by heat by optical exposure. 
[0025]If this invention shows electrostatic interactions, such as attraction between coloring 
matter, a certain interaction, for example, a coordination group of a high molecular compound 
and a coordinate bond of coloring matter, or ion, and between electric doublets, and repulsive 
force, a charge transfer interaction, or a structural interaction as a high molecular compound in 
this way. there will be no restriction in particular. As an example of a desirable high molecular 
compound, a conductive polymer which has a substituent is mentioned to a side chain. Especially 
a desirable thing has some which have the basis that structural changes (for example, a 
transformer, transformer Ghosh, etc.) occur in a side chain by for example, 

poly. (3-alkyl thiophene) as a conductive polymer. What has a basic skeleton as shown in the 
next table 1 as an example of a desirable conductive polymer is mentioned. (Following space) 
[0026] 
[Table 1] 
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[0027]As coloring matter which can be used for this invention, by an interaction with a high 
molecular compound, a molecular association state of coloring matter, What is necessary is so 
that change with reversible molecular structure may be shown Or for example, poly methine 
coloring matter, [just ] A porphyrin system, a naphthalocyanine system, a phthalocyanine 
system, a cyanine system, A squarylium system, a koro KONIUMU system, a pyrylium system, a 
naphthoquinone system, an anthraquinone (indanthrene) system, a xanthene series, a 
triphenylmethane series, an azulene system, a tetrahydro choline system, a phenanthrene 
system. Tori phenothiazine system coloring matter, etc. are mentioned. 
[0028]Also in these coloring matter, naphthalocyanine system coloring matter and 
phthalocyanine system coloring matter which are shown by the following-general-formula-izing 1 
and 2 are mentioned as a desirable thing. 
[Formula 1] 
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(Q)i 




(Q)i. 



CQ)k 



(Q) 



[Formula 2] 
(Q)i 



(Q)m 



(Q)k 




(Q)n 



[0029]In the above-mentioned general-formula-izing 1 and ** 2, Q shows a substituent, and the 
integer of 0, or 1 -4 may be shown, and when two or more Q exists, k, I, m. and n may be the 
same, or may differ from each other. M shows the metal which has two hydrogen atoms, a metal 
atom, a metallic oxide, metal hydroxide, or a substituent. As metal as M, the nnetal which has a 
substituent is preferred, and as a substituent An alkyi siloxy group. A trialkyi siloxy group, an 
alkoxy siloxy group, a trialkoxysiloxy group, an aryl siloxy group and doria — a reel siloxy group, 
an aryloxy siloxy group, and doria — what a reel oxy siloxy group, an alkoxyl group, an aryloxy 
group, a trityl oxy group, two acyloxy groups, etc. combined is mentioned. As metal in M, Zn, Cd. 
Hg, Cu, nickel, Co, Mg, V, Pd. Si. germanium, Sn, aluminum, Ca, Ti. Mn, Fe, Mo. Ru. Rh. Rd. In. Pt. 
and Pb are mentioned. As Q. an alkyI group, an alkoxy group, an alkylthio group, an acyl group, an 
aryl group, etc. are mentioned, and these may have a substituent. Also in the above-mentioned 
coloring matter, especially a desirable thing has metal which has a big substituent, and is the 
phthalocyanine and naphthalocyanine whose (Q) -[ k] (Q) n is moreover no replacing or a very 
small substituent. 

[0030] Compared with a high molecular compound which changes structurally reversibly with 
external energy, a low melting point. Or a constituent which mainly consists of a high molecular 
compound and coloring matter as thermoplastics which has the melting point below to 
temperature from which an absorption spectrum changes with external energies, such as light 
and heat, For example, polyvinyl chloride, polyethylene, polystyrene, etc. are mentioned, for 
example for paraffin, a polyethylene glycol, polycaprolactam, polyvinyl stearate, etc. as a low 
melting point compound. 

[0031 ]A dyad film is a film of a molecule double layer in which an amphiphilic compound like 
phospholipid holds a self-association underwater and which it forms, and an amphiphilic 
compound which has a canal portion which generally uses an alkyI chain as the main ingredients, 
and a polar hydrophilic group forms a dyad film. Unlike micell (spherical association body without 
aggregate structure with regular micell). a dyad film forms order structure with two-dimensional 
breadth spontaneously. As a concrete dyad film, what is shown in the following table 2 is 
mentioned. 



[0032] 
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[Table 2] 
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CF3(CFz)7CHzCHzOC-CHNHCCH2N(CH3) 3 • B p" 
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CFaCCFjTCHzCHzOCCCHz)^/ ^ 

II 
O 

[0033] Since a dyad film is formed in the state where it distributed in water, it is necessary to fix 
by a certain method in material-izing. In this invention, a fixing method by poly ion complex 
formation is used for this immobilization. As for a dyad film, many have an electric charge. If 
solution of anionic polymers like polystyrene sulfonate is mixed in solution of a dialkyi ammonium 
salt dyad film, A bromine ion and an anion of polymers nature which were opposite anions of 
ammonium salt which is a hydrophilic group of a dyad film carry out ionic exchange, and it is 
formed, an ion pair, i.e., a poly ion complex, of polymers nature. A film of this poly ion complex 
has the layer structure based on a dyad film, and has the character of a dyad film. If polymers 
for forming a poly ion complex are anionic or cationic polymers, there will be no restriction in 
particular. 

[0034]Next, the required characteristic of the lamination of the optical information recording 
medium of this invention and composition each class and its component are described. The 
optical information recording medium of this invention is characterized by the filter layer to 
which the trahsmissivity by the side of the recording layer of incident light itself [ the ] changes 
with incident light from the incidence direction side of light reversibly at least as described 
above, and subsequently coming to be arranged in order of a recording layer. Therefore, when 
performing record and reproduction from the substrate side, on a substrate, a filter layer and a 
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recording layer are laminated by the order via an undercoat layer if needed, and also as for 
lamination, a metallic reflective layer and a protective layer are laminated by the order at a 
recording layer top if needed. 

[0035]As the required characteristic of a <substrate> board, when performing record 
reproduction from the substrate side, It must be transparent to a use laser beam, but it does not 
need to be transparent when performing record reproduction from the recording layer side. As a 
substrate material, plastics, such as polyester, an acrylic resin, polyamide, polycarbonate resin, 
polyolefin resin, phenol resin, an epoxy resin, and polyimide, glass, ceramics, or metal can be 
used, for example. The pre format of the guide rail for tracking, a guidance pit, an address signal, 
etc., etc. may be formed in the surface of a substrate. 

[0036]A <recording layer> recording layer produces a certain optical change by the exposure of 
a laser beam, and just records information by the change. For example, poly methine coloring 
matter, a naphthalocyanine system, a phthalocyanine system, a squarylium system, A koro 
KONIUMU system, a pyrylium system, a naphthoquinone system, an anthraquinone (indanthrene) 
system, A xanthene series, a triphenylmethane series, an azulene system, a tetrahydro choline 
system, a phenanthrene system, the Tori phenothiazine system color, a metal complex 
compound, etc. are mentioned, the above-mentioned color may be used independently, and it is 
good as for combination of two or more kinds. Metal, metallic compounds, for example. In, Te, Bi, 
aluminum. Be, TeOg, SnO, As, Cd, etc. can also be used with the gestalt of dispersion mixing or 

lamination into the above-mentioned color. In the above-mentioned color, a polymer material, for 
example, ionomer resin, polyamide system resin. May carry out dispersion mixing of a various 
material or silane coupling agents, such as vinyl system resin, naturally-ocurring polymers, 
silicone, and liquid rubber, etc., may use them, and, Or it can use for the purpose of 
characteristic improvement together with stabilizer (for example, transition metal complex), a 
dispersing agent, fire retardant, lubricant, a spray for preventing static electricity, a surface- 
active agent, a plasticizer, etc. The usual means, such as vacuum evaporation, sputtering, CVD, 
or solution spreading, can perform formation of a recording layer. VVhen using the applying 
method, the above-mentioned color etc. are dissolved in. an organic solvent, and it is carried out 
by conventional coating methods, such as a spray, roller coating, dipping, and spin coating. 
Generally as an organic solvent, alcohols, such as methanol, ethanol, and isopropanpl. Ketone, 
such as acetone, methyl ethyl ketone, and cyclohexanone. Amide, such as N,N- 
dimethylacetamide and N.N-dimethylformamide. Sulfoxides, such as dimethyl sulfoxide, a 
tetrahydrofuran. Ether, such as dioxane. diethylether, and ethylene glycol monomethyl ether. 
Aromatic series, such as aliphatic series halocarbons, such as ester species, such as methyl 
acetate and ethyl acetate, chloroform, a methylene chloride, a dichloroethane, a carbon 
tetrachloride, and trichloroethane, or benzene, xylene, monochlorobenzene. and dichlorobenzene, 
can be used. 200A - 2000 A (100A - 10 micrometers) of the film pressure of a recording layer 
are application preferably. 

[0037]A <under-coating layer> under-coating layer is used for the purpose of formation of 
improvement in the preservation stability of the barrier to adhesive improvement, (a) (b) water, 
or gas, and the (c) recording layer, improvement in (d) reflectance, protection of the substrate 
from the (e) solvent, the (f) guide rail, a guidance pit. and a pre format, etc. To the purpose of (a), 
polymers, for example, ionomer resin, polyamide. Can use a various polymeric material, silane 
coupling agents, etc., such as vinyl system resin, a natural resin, naturally-ocurring polymers, 
silicone, and liquid rubber, and the purpose of (b) and (c) is received. Metal or semimetals, such 
as an inorganic compound, for example. Si02, MgF2, SiO. TiOg, ZnO. TiN. SiN and Zn. Cu. nickel. 

Cr. germanium, Se, Au, Ag, and aluminum, etc. can be used in addition to the above-mentioned 
polymer material. To the purpose of (b), metal, for example, aluminum, Ag, etc. the organic thin 
film which has metallic luster, for example, methine dye, xanthene dye, etc. can be used, and 
ultraviolet curing resin, heat-curing resin, thermoplastics, etc. can be used to the purpose of (e) 
and (f). 0.05-10 micrometers 0.01-30-micrometer are preferably suitable for the thickness of an 
under-coating layer. 

[0038]The <metallic reflective layer> metallic reflective layer can use alone metal, semimetal. 
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etc. in which high reflectance is obtained and which are hard to be corroded. As a concrete 
material, Au. Ag, Cu. aluminum, Cr, nickel, etc. are mentioned, and Au and aluminum are 
preferably good. These metal and semimetal may be used alone and are good also as two or 
more sorts of alloys. Vacuum evaporation, sputtering, etc. are mentioned as a film formation 
method, and 50-3000 A is 100-1000A preferably as thickness. 

[0039]A <protective layer and substrate face hard court layer> protective layer or a substrate 
face hard court layer is used for the purpose of improvement in the preservation stability of the 
(b) recording layer which protects the (a) recording layer from a crack, dust, dirt, etc.. 
improvement in (c) reflectance, etc. To these purposes, the material shown in the 
aforementioned under-coating layer can be used SiO, Si02, etc. can also be used as an 

inorganic material. As organic materials, an acrylic resin, polycarbonate, an epoxy resin, 
polystyrene. Heat softening properties, such as polyester resin, polyvinyl resin, cellulose, 
aliphatic hydrocarbon resin, aromatic hydrocarbon resin, crude rubber, styrene butadiene resins, 
chloroprene rubber, a wax. an alkyd resin, drying oil, and rosin, and thermofusion nature resin can 
also be used. The most desirable thing in a protective layer or a substrate face hard court layer 
is ultraviolet curing resin excellent in productivity among the above-mentioned materials. 0.05-10 
micrometers 0.01-30-micrometer are preferably suitable for the thickness of a protective layer 
or a substrate face hard court layer. An aforementioned under-coating layer and protective layer 
can be made to contain stabilizer, a dispersing agent, fire retardant. lubricant, a spray for 
preventing static electricity, a surface-active agent, a plasticizer, etc. in this invention. 
[0040] 

[Example]Hereafter, an example explains this invention concretely. 

[0041 ]The mixed solution was prepared for example 1 poly (3-decylthiophene), bis(tri-n-hexyl 
siloxy)silicon naphthalocyanine. and a polyethylene glycol (molecular weight 6000) to chloroform 
by 6:3.5:0.5% of the weight of the ratio. The thin film was made to form this solution with a spin 
coat method on a quartz substrate. When heating cooling of this thin film was carried out. change 
of transmissivity as shown in the dashed line of drawing 1 has been checked. Change of this 
transmissivity was seen at nearly about 140 **. when [ which is shown in the dashed line of 
drawing 2 / like ] it was alike and heating and neglect cooling were repeated, it turned out that 
the transmissivity of this thin film changes with heating reversibly. This effect was changed into 
heating and neglect cooling, and was observed by ON of an 830-nm semiconductor laser, and 
OFF. 

[0042]Therefore, since it has the characteristic which is absorbed in the light intensity below the 
threshold of the light source wavelength on which the thin film of the above-mentioned 
presentation is used for optical recording and reproduction from this result, and is penetrated in 
the light intensity more than a threshold. When using this characteristic and the transmissivity of 
this invention irradiates the layer which changes reversibly with the laser beam which has light 
intensity distribution as shown in drawing 3 . since optical absorption is carried out and it cannot 
penetrate, in the periphery whose light intensity is weaker than a threshold, it is possible to make 
an effectual spot small. In drawing 3 . 1 shows a substrate and the beam spot of the former [ 2 / 
8 / a filter layer (layer from which transmissivity changes reversibly), the beam spot after 3 
passing a recording layer and the filter layer 2 according / according to / according to / in a 
reflecting layer and 5 / a protective layer / in 6 / a laser beam / 7 / to this invention in 4. and ], 
respectively. It turns out that it has occurred since the dispersion state of coloring matter, 
molecular structure, the electrical and electric equipment and an electronic state, a crystallized 
state, etc. change and the shift of an absorption spectrum produces reversible change of this 
transmissivity by the external energy exposure of heating or light energy as shown in drawing 4 . 
[0043]Change into the presentation in example 2 Example 1, and Poly (3-dodecylthiophene), The 
fixed dyad film in which the poly ion complex was made to form by the dioctadecyl bromide 
dimethylannmonium which forms bis(tri-n-hexyl siloxy)silicon naphthalocyanine and a dyad film, 
and poly (4-sodium styrenesulfonate). When the mixed solution was prepared by the ratio of 
weight % of 6:2:2 to chloroform and the same experiment as Example 1 was conducted, heating of 
this thin film and change of transmissivity as shown in the solid line of drawing 1 t o cooling have 
been checked. Change of this transmissivity was seen at almost same nearly about 140 ** as 
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said presentation. As shown in the solid line of drawing 2 . when heating and neglect cooling were 
repeated, it turned out that the transmissivity of this thin film changes with heating reversibly. 
This effect was changed into heating and neglect cooling, and was observed by ON of an 830~nni 
semiconductor laser, and OFF. 

[0044]Therefore, since it has the characteristic which is absorbed in the light intensity below the 
threshold of the light source wavelength on which the thin film of the above-mentioned 
presentation is used for optical recording and reproduction from this result, and is penetrated in 
the light intensity more than a threshold. When using this characteristic and the transmissivity of 
this invention irradiates the layer which changes reversibly with the laser beam which has light 
intensity distribution as shown in drawing 3 , since optical absorption is carried out and it cannot 
penetrate, in the periphery whose light intensity is weaker than a threshold, it is possible to make 
an effectual spot diameter small. It turns out that it has occurred since the dispersion state of 
coloring matter, molecular structure, the electrical and electric equipment and an electronic 
state, a crystallized state, etc. change with the external energy exposures of heating or light 
energy as shown in drawing 4 . and the shift of an absorption spectrum produces reversible 
change of this transmissivity. 
[0045] 

[Effect of the Invention]Since the filter layer (namely, transmissivity reversible change layer) 
which transmissivity goes up is provided when the light of a certain fixed intensity is irradiated 
with the optical information recording medium of this invention, according to this recording 
medium, only a strong light near the spot center of the beam for record and reproduction is 
penetrated, and the mask of the surrounding taper can be carried out. Therefore, since reduction 
of the effectual beam spot diameter is carried out, high-density record and reproduction are 
realized easily. 

[0046]In the material system of this invention, the reversible change of the transmissivity can 
also operate a heat mode or a photon mode, and its selection range of material is dramatically 
wide. Since it doubles and has the filter effect for the absorption spectrum of a high molecular 
compound to improve the lightfastness of a recording layer, according to this invention, the 
optical information recording medium of high-reliability and high light resistance is provided. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a graph which shows change of the transmissivity of the thin film at the time of 
heating the thin film (filter layer) obtained in Examples 1 and 2, and cooling (example 1 ... a 
dashed line, example 2 ... solid line). 

[Drawing 2] It is a graph which shows change of the transmissivity of the thin film at the time of 
repeating heating and neglect cooling to the thin film obtained in Examples 1 and 2 (example 1 ... 
a dashed line, example 2 ... solid line). 

[Drawing 3] It is an explanatory view showing the beam-spot formed state at the time of 
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irradiating with the laser beam which has light intensity distribution in the optical information 
recording medium of this invention. 

rPrawing 4] The extinction spectrum laser beam the case of not glaring of the thin film obtained 
in Example 1 , and in after a laser beam exposure is shown (unglared ... after a solid line and an 
exposure ... dashed line). 
[Description of Notations] 

1 Substrate 

2 Filter layer (layer from which transmissivity changes reversibly) 

3 Recording layer 

4 Reflecting layer 

5 ****** 

6 Laser beam 

7 The beam spot after passing the filter layer by this invention 

8 The conventional beam spot - 
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DRAWINGS 

[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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*>©3{)i:$:^?|{c®-r -SW^^Hb^igJ© 1 LT^lf ^ 

® iS^^F©^^sxttflpjii(c^*n-ci,^S3L'Si&spa© 

fflSf'Pffl^^Mtt^bK: J: 0 ^fb^ -S-So 

® iai^^=-^I(c^$tiTtiS^Sil£;»©^3g<&^^b3 

^ti6©»MWJg^^wffl-r2.. 
MK. pfeI(ll^tcJ:Sl^^cJ;or±fa©J:^^i:^^k•r■5^« 
^mb^!Bj-c*or4>St». 

[0025] C(OJ;:^ KM^^l-^t . 

feS<!:{5i6*>©tBSf^ffl. 0ll;?.«iS^^Mb^!B)©Efi![» 

^©Mi^Mi ur«. ;>c©a 1 (c^-r cl: ^j5:S*#*S 
^WT?.^>©*sW6ti-S, (JKT^e) 

[0 0 2 6 ] 

[« 1 ] 



H H 



C6) 



1 24 2 1 7 

10 



:4fU yfn—iv 



H 



H H 



'J P > - P >) 



H H 



R' R 



^CnH2n4l 




[0 02 7] ^^HJ^CfflC^^CiCDrSSfe^iOt: 

Ifi. i^yh^yym. T>h^^yy 

>IS. r h-^t FP:3 ij>3^, :7 >X U^^^. 

Ttt. TIE— flSS;^blSaf^b2r^3n'^):^:7^Pt^T 




(Q)n 



u 



{Q)i {Q)m 




[0 02 9} ±ia-flss;^bmo'{i:2{c*ic^r. Q»a 

Miti©^tL.T«. Zn. Cd. Hgr. C 
Ni. Co. Mgv V, Pd. Si. Ge. Sn. 
Al, Ca. Ti. Mn. Fe. Mo, Ru. Rh, R 
d. In. Pt. Pb*s^lfe>ti-S. QtUT«. TJl' 



(7) !^Ji^8- 1 242 1 7 

12 

m^m^mir?>^im^. Utf^i> <Q)k~ (Q)n3&s 
«lfi1^* -5. li«^^(c/jN3 t,^g^S-C*S 7 ^? n i^T 

[0 03 0] ^l-SPx^^^m-'-tc cfc 0 BjjMff5tc;^jt^{fr 
1 0 0 3 1 ] 2^H^jg|«y >l!g«©J: ^^cMSiSltt^b^ 

20 2^^|g«5 42;l.<!:«SftO ( 5 -bJHimfflft^^C* 

?c2^M<tL'r«. TiBa2K:^-rfc©*5^tf 6n 

So 

[0 032] 
[«2] 
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CH3(CH2)n-i 4. CHs 

;^N^ -Br 

CRaiCHz^n-x CHa 
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O 



CH,(CH2)n-i-OC-CH3 
I 

CH,(CH2)n-i-OC-CH-SO; • a 
II 
O 



CH,(CHj)„_,-OCHa 
CH3(CHjn-i-OCHa 



:CH(OCHzCH»)xOH 



CH,(CHz), 
CH, (CH,)» 



+ CH3 Q- 

CHaCHaOP-O" 

II 
o 



o 
II 

CH,(CH2)i5COCH, 



\ II 



1 + 



CHa(CHa)i5COCH,-CNCCH2N-CHa • B r 
O / CH, 

II 

O 



O 
II 

CF,(CFe)TCHzCH:,OC-CHNHCCH,N(CH,) 3 • B r" 

/ " 

CFa(CF,)7CHzCHzOC(CH2)2/ ^ 
O 



[0033] 2^mitAiic^wi.Lfc^m-r!j[m$tii> 
ifih 6„ *^H^-ett c ©s^fbcc y > 3 > 7" u 

«w5:^brti^. i^TJl'+;l/T>-t-'t?A^2^M 

5j<y >n>7'b i?;^©-? -f ;l'Att2:e-^M^S* 

[0034] ;XfC. *%?^©7^tS$8tBiai«<$©Ji«fiS> 
«fiRS^©j£«#14RO'-e-©^fiS**f4tco(,>-ca'^-S. 50 



|fiHilj3&ie.fi>i&< i *>A*f76fCJ:ot:^©A*f76@#©i3 

[0035] <m^>m^<D'jii^^^t l-c«. 
m{s:'j<yixr-ji', ri^y^i-l^flg. ^yrsK. ^y 



15 

[003 6] <i^Ji>iB^Jl«U— tf7t(DMftf{cJ; K) 

t^. tfc, ±fH^*4«{c^R. ^Jlfb^M^«. 1 
n. Te, Bi. AK Be, TeO,. SnO, A 

^W^. i/>ja->, ?S<^=3A, ^cCioa^cDM**^ 

, ^mK mmm. mm. ^mm±m. n 

^tj: i*©a^<7)#ia(c J; Ttf 3& ^ c t *!-C» -So 

h>m. N. N-S^^^^l'T-fe >T5 N. N-S^y 

Dax^>, H^^t^^, F ^PPX^>i^Ci"<Dflg)W 
®i/^p>^>^b^^^gafe-^,CH^^>^2>, ^i-'U^. 
i/pp^>-if>, j;'i7PP'<>-<f>:fei'®^#S5S;5:i- 
5:fflli^Ci*STt^. iBJiJSOMlE»l 0 OA-l 0 
Aim. if $ L< «2 0 0 A—Z 0 0 0 A;«>5affl-C&.2,. 
[0 03 7] <T1l#Ji>T?lt)i«. (a)S«tt(D 
l^±. ( b ) ^XMiiTsU i'{c*f-r e^N* >; i'-. ( c ) 

( e ) ^mi)^h<Dmm<oum. ( f ) m^m. ^rt f 
^. (a) ©aa«jfcs*0T«ii5^HF-. mtfT-<^^v 



C9) !|$ja^8- 1 24 2 1 7 

16 

( b ) ( c ) ©Se^{C>Ff G-Ctt. ±iBlS^MS|SlJKi 

^viimvc^. mfL\t^ i o,, MgF,, s i o, t 

i O,. ZnO> T i N, S i N. SO'Zn. Cu. N 
i. Cr, Ge. Se, Au. Ag. A 1 Jfei'©^^ 
»¥^lll^d:i'?rfflti^Ci*5rtS. S/c. (b)©S 

m<^n\^x\x. m«A K Ag^ci-?', ^% 

^ifei'^fflt,^SCi3&s-C#. (e) SCK (f ) ©aB«j 

10 miE^m^i><LLifi-T2^^, T?i^a©Mii«o. 0 

1~30 /zm, |if$L/<ttO. 0 5~ 1 0 /xmJ&s^^-C 

[0 03 8] <^S*fJi>#llJS*fJitt^ft-ClSfS*f 
^©f#6ti^M:ft5n(C< li^S, ¥^i^ci*s^-C 
#5. *ftSWt*4iL-C». Au. As. Cu, Al, 
C r , N i tiEim^ihtx. L < »A u , A 1 Ifi^ 
cn6©&M, ¥^«W#?4-C^fflL'T^>J:<, 2 
«JW±©^^i L/r*>J;t,^. Mff^JSiSt LT«^«, X 
^y >i^^CiWlf6tl. M/¥iL'-r{*5 0~3 0 
20 0 0 A, 0 < » 1 0 0 ~ 1 0 0 0 At?*.5, 

[0 03 9 ] <{^aB, S««ffi^^- F3" FJl>^a 
F3- FHW. (a)iBiSjl*^, 
^, ?^nnc . ( b ) iB«i»©^^^tt 

©|nj±, ( c ) SW^©|nJ±J5:i'*Sfi«Ji UT^IfflSti 

s„ cti6©aet)tc*fLr», wriB©T?i#aJciKLfc 

O, S i 0.^ci fefflt^SC<h4>-^, W^Wils^iLr 
Ti'y;l'Wfl|, d<y*-si<';^- F. X5K+i/:^]!g. ji<y 
X9^U'>, ^yxxf-;i'^BI. t^^^b^fli, -fe^i/p- 

%«SJlXWafllaffi^^- F3- FJi{C^*)J»$ u<,»^> 
©», ^«i4(c«nfc§li1-iigi!^b^fli-C*-5. fisaiBX 
tt»«aM''^- F3- FS©]K/¥«0 . 0 1 ~3 0 u 
m, W$K»0. 0 5—1 0 ym5!)5®St?&-5. 
BJtcfcl^T, ««IB©T5l*«SO'«S««:». ^^J, 

^«5?FJ, iti!«^j. mm. ^miam. mmmim. -^m 

[0 04 0] 

[0 04 1 ] 1 

jJ<y (3 -7^v';l/g^:f7x» , b*X (Fy-n--^4^ 
iyjliyudriy) y 3 7 Pi^T^>, iJ<yx5^U 
>i/y3-;b (^SeOOO) ?&i'PP;^;l'A(C>Ptl> 
re : 3. 5:0. 5 SS%©tb-rig^?§?S5:iiSi u 
/Co C©?§?g?r5^afeJ:CcXb->n- F^tcJrOSM 

50 ^nm$-i±tc, c(Dmm=^mmi:%isiotctc^. 01© 
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nmic^ -^-cc <mm<DmMmi!)^ojm.micmtr -set 

8 3 OnmCD^^^U— !f©ON. O F F (C JcoT ibtl 

tcfcii-r. itt««. zBr'^ ji/^-B (aiia^jiswra! 

[0 04 3] ^l*St^2 
HiSt^l (Cfct^-SffifiSKl^iLT. 5j<y ( 3 - Kf^'i^;!'?^ 

3 > 7 3f n e^T 2 J&fiS-r -SH-f b$;^:i- 

XS:?^fiSS-a/c®^jt2^|g*. tJ^POJ^^PAiCjrtL- 

re : 2 : 2<Dmm%<oi^'xm^wm^wm\^. m^m 
t/t. c<omm<omt\m^sM.i&t mm dji^j 1 4 0 

C©^»Mfi: Scg?^tC^^-C8 3 0 n mCD^ft 

tfcDON. OFFtcJ:-5r*>WiiJ$nfc„ 40 
[ 0 0 4 4 ] ^-pT, C<D^mA^6±i2fflfi£CD»M7&S;)t 
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s« • m^^wt^, iSaR^^*s^{bt.r. 8S 

[0 04 5] 

©?at»?!&©**s3i3a3ti. sja©5fc»5i£»-7:^i'-r4c 

[0046] *i%fra©wf4?s{c*ji*r. ^©Sjg 
Kic. S^3'^b^^©©iRx-ii' h;uj!isiaii»©w 

5i6i4*is«>^/c«?>©7 ^ Ji^ii--mnm=&-^t>-&'br>c t 

[01 ] IIJSCTlSaf2-Cf#iSn/<:^M (7 ^^I'^J- 
®) ^fln?». fftilJLfc^©^M©SM^©^fb>S:7Kf y 

(^iSFdi • • -sRi^. mmmz • • - m. 
[02] -mm 1 Ro'2 rft^nfcaiisfcjD^. fts?^ 

*P?ri^^ il b/cl^©«M©Sii^©^^b*7K-r 7 -C 

*s (iisfi0!ii • • • 5s^. ^sg^2 • • • mm) . 
[03] :^m^(o%mmumw^%^'9^^^mr^ 

[04] mmm\'cnhtifcmm(oi'-'^^^mM<o^ 
mm ■ • - mm. mmm. • • ■ m$.) . 

1 a« 

2 (sja^*jDjissfif>(c^fb-r^)i) 

3 IBIS)! 

4 S#t)l 
5 

6 U— !ftf-A 

7 3|s:^b^k:J;S>' ^;l'$-Ji;grii)afa©fcf-AX!j<;; 

8 fi^©b;*-AX;i< -;; h 



CU) #M^8 - 1 2 4 2 1 7 




